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Abstract of JP10118940 
PROBLEM TO BE SOLVED: To improve a 
cooling performance in a grinding part and 
also carry out a super precise finish grinding. 
SOLUTION: This grinding wheel 1 1 is 
constituted so that an abrasive grain layer 1 5 
is installed around a grinding wheel pedestal 
1 4 and work is ground at the surface of the 
grain layer 1 5 by being rotated. A grinding 
liquid supply groove 14a as a 'grinding liquid 
receiver' for receiving the grinding liquid 
injected from a grinding liquid nozzle is formed 
on the side surface of the grinding wheel 
pedestal 1 4 and also a grinding liquid pipe 
road 14b for guiding the grinding liquid from 
the grinding liquid supply groove 14a to the 
grain layer 1 5 is formed on the grinding wheel 
pedestal 14. The grain layer 15 is formed in 
porous so that the grinding liquid from the 
grinding liquid pipe road 1 4b is seeped out on 
the surface of the grain layer 15. 
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'* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An abrasive grain layer is provided around wheel spindle stock gold, and form a grinding 
fluid holder part which receives grinding fluid injected by lateral portion of said wheel spindle 
stock gold from a grinding fluid nozzle by rotating in a grinding stone which grinds a structure on 
the surface of said abrasive grain layer, and. A grinding stone forming said abrasive grain layer in 
porosity so that grinding fluid from said grinding fluid pipeline may ooze on the abrasive grain 
layer surface while forming a grinding fluid pipeline which shows said wheel spindle stock gold to 
grinding fluid from this grinding fluid holder part to said abrasive grain layer. 

[Claim 2]Rotate the grinding stone according to claim 1, and make a grinding fluid holder part of 
this grinding stone inject grinding fluid, and this grinding fluid according to a centrifugal force. A 
grinding fluid feeding method being led to said abrasive grain layer through said grinding fluid 
pipeline, making inside of this abrasive grain layer ooze to the surface of this abrasive grain layer 
through porosity, and supplying grinding fluid to a grinding part. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the grinding stone which grinds a structure, the 
grinding stone with which improvement for supplying grinding fluid especially was performed, and 
the grinding fluid feeding method which uses this grinding stone. 
[0002] 

[Description of the Prior Art]Generally, in a grinding process, as shown in drawing 4 , in order to 
grind the structure 2 and to go using the grinding stone 1 which rotates at high speed, if the rise 
in heat of a grinding part is large and remains as it is, a possibility that a glow of the structure 2, 
a crack, generation of a damaged layer, etc. will occur is high. Wear of the grinding stone 1 by 
becoming an elevated temperature also in the grinding stone 1 arises, and there is a problem that 
the life of the grinding stone 1 becomes short. 

[0003]In order to solve this problem, grinding fluid is covered over the point of contact of the 
grinding stone 1 and the structure 2 from the grinding fluid nozzle 3, and lowering the 
temperature of the grinding stone 1 and the structure 2 is generally performed. As this grinding 
fluid, there is tap water, water-soluble grinding fluid, or grinding fluid of nonaqueous solubility. In 
order to heighten a chilling effect more, methods, such as covering the liquid nitrogen whose 
temperature is very low, are also taken instead of usual grinding fluid. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the general grinding process, since the 
grinding stone 1 is rotating at high speed, near the surface of the grinding stone 1 , the very thin 
air layer is rotating together with the grinding stone 1 at high speed. For this reason, in order to 
cool a grinding part, even if it supplies liquid from the exterior, cooling water slack grinding fluid 
may not be correctly supplied to a actual grinding part. In the high speed grinding which will be 
100 or more m/s, it becomes insufficient [ supply to the grinding part of grinding fluid ] further 
[the grinding stone peripheral speed supposed that improvement in machining efficiency has an 
effect especially ]. 

[0005]In such a case, the structure 2 became an elevated temperature, degradation of the 
processed surface by the surface being burned or the remaining stress after processing 
increasing etc. arose, and the problem of leading to the precision deterioration of the structure 2 
and decline in the rate of an excellent article has arisen. 

[0006]Since wear of the abrasive grain of the grinding stone 1 or binding material will advance if 
the temperature of a grinding part rises, problems, such as degradation of the processed surface 
due to the fall of the grinding capability of the grinding stone 1 and decline in the machining 
efficiency by the increase in the dressing work for raising the sharpness of the grinding stone 1, 
have arisen. Especially, by grinding processes, such as glass and ceramics, since the hardness of 
the structure 2 is high, a diamond wheel is used as the grinding stone 1 in many cases, but when 
cooling of a grinding part is not enough, wear of the grinding stone 1 becomes very large. 
[0007]Although the method of making grinding fluid inject to a grinding part not with the usual 
pump but with high voltage for these problem solving etc. is also proposed, When process 
tolerance is ultraprecise finish grinding that about 0.1 micrometer is required, there are problems, 
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like a working error arises with the power of acting on the grinding stone 1 or the structure 2. 
[0008]Then, this invention can raise the cooling capability in a grinding part, and it makes it the 
technical problem to provide the grinding stone and grinding fluid feeding method which can also 
perform ultraprecise finish grinding with sufficient accuracy. 
[0009] 

[Means for Solving the Problem]In order to attain this technical problem, the invention according 
to claim 1, An abrasive grain layer is provided around wheel spindle stock gold, and form a 
grinding fluid holder part which receives grinding fluid injected by lateral portion of said wheel 
spindle stock gold from a grinding fluid nozzle by rotating in a grinding stone which grinds a 
structure on the surface of said abrasive grain layer, and. While forming a grinding fluid pipeline 
which shows said wheel spindle stock gold to grinding fluid from this grinding fluid holder part to 
said abrasive grain layer, said abrasive grain layer is characterized by considering it as a grinding 
stone formed in porosity so that grinding fluid from said grinding fluid pipeline might ooze on the 
abrasive grain layer surface. 

[0010]The invention according to claim 2 rotates the grinding stone according to claim 1, and. It 
was considered as a grinding fluid feeding method which makes a grinding fluid holder part of this 
grinding stone inject grinding fluid, and this grinding fluid is led [ grinding fluid feeding method ] to 
said abrasive grain layer through said grinding fluid pipeline by a centrifugal force, makes inside of 
this abrasive grain layer ooze to the surface of this abrasive grain layer through porosity, and 
supplied grinding fluid to a grinding part. 
[0011] 

[Embodiment of the Invention] Hereafter, this embodiment of the invention is described. 
[0012]This embodiment of the invention is shown in drawing 1 thru/or drawing 3 . 
[001 3]If composition is explained first, the numerals 1 1 in drawing 1 are circular grinding stones, 
when this grinding stone 1 1 rotates with the drive of a graphic display abbreviation, the structure 
12 of cylindrical shape is ground, and the grinding fluid nozzle 13 which makes this grinding stone 
1 1 inject grinding fluid is allocated. 

[0014]As the grinding stone 11 is shown in drawing 1 and drawing 2 , specifically, the abrasive 
grain layer 15 of ring shape is formed in the circumference of the metal wheel spindle stock gold 
14. 

[0015]The grinding fluid supply groove 14a of the ring shape as a "grinding fluid holder part" is 
formed in a lateral portion focusing on the medial axis of the grinding stone 1 1 at this wheel 
spindle stock gold 14, and many grinding fluid pipelines 14b are formed in the radial from this 
grinding fluid supply groove 14a to the inner surface of said abrasive grain layer 15. 
[0016]The abrasive grain of a diamond is combined with binding material, that abrasive grain layer 
15 is formed in the porosity in which many detailed holes exist, and grinding fluid oozes the 
inside of this porosity. 

[0017]And said grinding fluid nozzle 13 attends the grinding fluid supply groove 14a of that 
grinding stone 1 1, and grinding fluid is injected by that grinding fluid supply groove 14a from this 
grinding fluid nozzle 1 3. 
[0018]Next, an operation is explained. 

[0019]The structure 12 is ground by making an arrow direction rotate the grinding stone 1 1 and 
the structure 1 2, respectively. 

[0020]In this case, grinding fluid is injected from the grinding nozzle 13 to the grinding fluid 
supply groove 14a of the grinding stone 1 1 side. This grinding fluid can be received in that 
grinding fluid supply groove 14a, and from the grinding stone 1 1 rotating at high speed, according 
to a centrifugal force, the radiate grinding fluid pipeline 14b is turned to the abrasive grain layer 
15 of an edge part, and it flows through it. And this grinding fluid permeates the inside of the 
porous abrasive grain layer 15, and oozes to a peripheral surface. By this, the grinding part of the 
abrasive grain layer 15 will be cooled. 

[0021]Thus, if it compares with what hangs grinding fluid from the exterior like before by making 
grinding fluid ooze, even if it is rotating the grinding stone 1 1 at high speed, grinding fluid can be 
certainly supplied to a grinding part. Since the centrifugal force is used, the more it rotates at 
high speed, the more the quantity of sufficient grinding fluid can be supplied from the ability of 
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oozing speed to be made quick. Therefore, the accuracy of the structure 12 improves, without 
degradation of the processed surface by the surface of the structure 12 being burned or the 
remaining stress after processing increasing etc. arising, and the rate of an excellent article 
increases. 

[0022]Since the rise in heat of a grinding part is controlled, degradation of the processed surface 
due to the fall of the grinding capability of the polish grinding stone 1 1 is controlled, without wear 
of the abrasive grain of the abrasive grain layer 1 5 of the polish grinding stone 1 1 or binding 
material advancing, and. Improvement in the machining efficiency by reduction of the dressing 
work for raising the sharpness of the polish grinding stone 1 1, etc. are achieved. 
[0023]Especially, by grinding processes, such as glass and ceramics, since the hardness of the 
structure 13 is high, a diamond wheel is used like this embodiment as the grinding stone 11 in 
many cases, but when cooling of a grinding part is not enough, wear of the grinding stone 1 1 
increases dramatically. 

[0024]That is, when the graph of drawing 3 is seen, it turns out that hardness falls rapidly as a 
diamond becomes an elevated temperature to CBN or a thing quite harder than SiC 200 ** - 
near 400 **. In general processing, it is said that the temperature near a grinding part can also 
be 500 ** from 400 **, if supply of grinding fluid becomes insufficient, the temperature of a 
grinding part will rise further, and it seems that the fall of abrasive grain intensity has led to wear 
increase. 

[0025]Then, the fall of abrasive grain intensity can be controlled by making grinding fluid ooze 
from the inside of the abrasive grain layer 15, and fully supplying grinding fluid to a grinding part 
like this embodiment. 

[0026]If grinding fluid is made to ooze from the inside of the abrasive grain layer 15 in this way 
and grinding fluid is fully supplied to a grinding part, a working error will not arise with the power 
of acting on the grinding stone 1 1 or the structure 12, like [ in the case of making grinding fluid 
inject to a grinding part with high voltage ]. Therefore, even when it is ultraprecise finish grinding 
that the process tolerance of about 0.1 micrometer is required, the process tolerance concerned 
can be maintained. 

[0027]If grinding fluid is made to ooze from the inside of the abrasive grain layer 15 in this way 
and grinding fluid is supplied to a grinding part, since it is necessary to form neither the slot 
through which grinding fluid flows into the abrasive grain layer 15, nor a hole, the following 
advantages are acquired. That is, when the slot through which grinding fluid flows into the 
abrasive grain layer 15, a hole, etc. are formed, in the precision grinding of hard and brittle 
materials, such as ceramics, glass, etc. with which a highly precise machined surface is 
demanded, it is influence of the slot, and a continuous shock is added to the abrasive grain layer 
1 5 surface, and there is a possibility that generating of a crack, etc. may arise and surface 
roughness may deteriorate. On the other hand, since it is not necessary to form a slot etc. if 
grinding fluid is made to ooze from the inside of the abrasive grain layer 15 and grinding fluid is 
supplied to a grinding part like this invention, the shock to the structure 12 at the time of 
processing is lost, and generating of a crack can be prevented. 

[0028]Only by injecting grinding fluid further again to the grinding fluid supply groove 14a 
established in grinding stone 11 lateral portion from the grinding fluid nozzle 13, Since grinding 
fluid can be supplied to a grinding part via the grinding fluid pipeline 14b etc., it is not necessary 
to change other composition of grinding attachment only by changing the structure of the 
grinding stone 1 1 and, and a special structure for supply of the grinding fluid to the grinding 
stone 1 1 which carries out a high velocity revolution from the grinding fluid nozzle 13 which does 
not move is also unnecessary. 
[0029] 

[Effect of the InventionjAs explained above, if it compares with what hangs grinding fluid from 
the exterior like before by making grinding fluid ooze on the surface of an abrasive grain layer 
according to the invention according to claim 1 or 2, even if it is rotating the grinding stone at 
high speed, grinding fluid can be certainly supplied to a grinding part. Since the centrifugal force 
is used, the more it rotates at high speed, the more the quantity of sufficient grinding fluid can 
be supplied from the ability of oozing speed to be made quick. Therefore, the accuracy of a 
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structure improves and the rate of an excellent article can be made to increase without 
degradation of the processed surface by the surface of a structure being burned or the 
remaining stress after processing increasing etc. arising. 

[0030]Since the rise in heat of a grinding part is controlled, degradation of the processed surface 
due to the fall of the grinding capability of a polish grinding stone is controlled, without wear of 
the abrasive grain of the abrasive grain layer of a polish grinding stone or binding material 
advancing, and. Improvement in the machining efficiency by reduction of the dressing work for 
raising the sharpness of a polish grinding stone, etc. can be aimed at. 

[0031 ]If grinding fluid is made to ooze from the inside of an abrasive grain layer in this way and 
grinding fluid is fully supplied to a grinding part, a working error will not arise with the power of 
acting on a grinding stone or a structure, like [ in the case of making grinding fluid inject to a 
grinding part with high voltage ]. Therefore, even when it is ultraprecise finish grinding that the 
process tolerance of about 0.1 micrometer is required, the process tolerance concerned can be 
maintained. 

[0032]If grinding fluid is made to ooze from the inside of an abrasive grain layer in this way and 
grinding fluid is supplied to a grinding part, since it is necessary to form neither the slot through 
which grinding fluid flows into an abrasive grain layer, nor a hole, the shock to the structure at 
the time of processing is lost, and generating of a crack can be prevented. 

[0033]Only by injecting grinding fluid further again to the grinding fluid holder part provided in the 
grinding stone lateral portion from the grinding fluid nozzle, Since grinding fluid can be supplied to 
a grinding part via a grinding fluid pipeline etc., only by changing the structure of a grinding stone, 
It is not necessary to change other composition of grinding attachment and, and the practically 
useful effect that a special structure for supply of the grinding fluid to the grinding stone which 
carries out a high velocity revolution from the grinding fluid nozzle which does not move is also 
unnecessary is demonstrated. 



[Translation done.] 
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* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline perspective view showing the grinding state concerning this 
embodiment of the invention. 

[Drawing 2] It is a sectional view of the grinding stone concerning the embodiment. 
[Drawing 3] They are graph charts showing the relation between temperature and hardness. 
[Drawing 4] It is an outline front view of a grinding state which shows a conventional example. 
[Description of Notations] 

1 1 Grinding stone 

1 2 Structure 

13 Grinding fluid nozzle 

14 Wheel spindle stock gold 

14a grinding fluid supply groove (grinding fluid holder part) 
14b grinding fluid pipeline 

15 Abrasive grain layer 
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DRAWINGS 

[Drawing 1] 




[Drawing 2] 

14 a 




14 14 b 



[Drawing 4] 




[Drawing 31 
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